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Introduction

79
Denitrification is an alternative form of respiration in bacteria, archaea and some 80 fungi, which consists in the dissimilatory reduction of nitrate (NO elsewhere [1] [2] [3] [4] [5] [6] .
89
In the -proteobacterium Bradyrhizobium japonicum, the nitrogen-fixing soybean 90 endosymbiont, the four-step denitrification process depends on the napEDABC, nirK,
91
norCBQD and nosRZDYFLX genes, encoding for Nap, copper-containing Nir, c-type
92
Nor and Nos, respectively [7] [8] [9] [10] ; reviewed in Ref. [11] . In addition, associated soluble bc 1 complex to the NirK reductase [12] .
96
As in other denitrifiers, maximal expression levels of the denitrification machinery in to that found after 5 h-incubation ( Fig. 2A-C, WT) . Microoxic induction of both the 387 napEDABC and nirK promoters was completely abolished in the absence of a functional 388 fixK 2 gene, however, this was retained in the nnrR strain ( Fig. 2A and B and C).
393
The differencial dependency of napEDABC and norCBQD expression on FixK 2 and
394
NnrR was also confirmed at protein level by heme-staining analysis (Fig. 2D) . The 395 heme-stainable band of about 25 kDa corresponding to NapC from the Nap, was found 396 to be quite prominent already in microoxic conditions (Fig. 2D, lane 1) and the presence 397 of NO 3 -, did not significantly increased its expression (Fig. 2D, lane 2) . This correlated
398
with the values of the MV + -NR in the WT (Fig. 2E) , that were similar independently on the presence or not of NO 3 -in the incubation medium. In line with the expression 400 pattern of the napE-lacZ fusion, expression of NapC (Fig. 2D , lanes 5 and 6) as well as
401
MV + -NR activity (Fig. 2E) were severely impaired in the fixK 2 strain after incubation 402 under microoxic conditions independently of the presence of NO 3 -. However, NapC was 403 found to be expressed at comparable levels to the WT in the nnrR strain, when cells of 404 both strains where incubated microoxically (Fig. 2D, lane 3) . The presence of NO 3 -in 405 the medium slightly reduced (about 1.5-fold) the expression of the napE-lacZ fusion
406
( Fig. 2A) as well as the NapC protein (Fig. 2D, endothermic heat changes were observed (Fig. 4B) . The analysis of these data with the 
Discussion
485
The main focus of the present work was to contribute to the better understanding present at the napEDABC promoter (Fig. 4) . Therefore, the diminished expression of the 
532
Likewise to that found for napEDABC genes, we observed a significant microoxic 533 induction of nirK, which is dependent on FixK 2 ( Figs. 1 and 2) in the reaction. However, the same transcription efficiency of the nirK promoter as we 555 found for FixK 2 alone was detected when purified NnrR was added (data not shown).
556
Since NnrR was unable to interact with the double-stranded DNA containing the FixK 2 -557 like box present at the nirK promoter region (Fig. 4) , NnrR dependency of nirK 558 expression (Fig. 2) were reversed transcribed with 32 P-labeled oligonucleotide 9519-1 serving as a primer.
49
Radioactive cDNA products were loaded onto a 6% denaturing polyacrylamide gel 
